Introduction
Hidradenitis suppurativa (HS) is a chronic inflammatory skin condition that involves the terminal hair follicles of apocrine gland-bearing skin areas, characterized by painful nodules, recurrent abscesses, draining sinuses and scarring tracts. HS affects mainly women, in particular young adults. HS is a multifactorial pathological entity in which genetic and/or environmental factors combine in the pathogenesis of the disease. In recent times, HS has been considered as a systemic disease because of the possible association with cardiometabolic comorbidities and other conditions [1] [2] [3] .
possible to calculate the homoeostasis model assessment of insulin resistance (HOMA-IR). Severity of HS was assessed by the physician using the Sartorius score. The Sartorius score is a method to quantify the severity of HS through a scale of numerical scores. Points are awarded for (1) anatomic region involved (axilla, groin, genital, gluteal, or other inflammatory region left and/or right): 3 points per each body area involved; (2) number and type of lesions (abscesses, nodules, fistulas, scars): 2 points for each nodule, 4 points for each fistula, 1 point for each scar, 1 point each for 'other'; (3) longest distance between two relevant lesions (i.e., nodules and fistulas, in each region): 2 points for less than 5 cm, 4 points for less than 10 cm, 8 points for more than 10 cm; or lesion size if only one lesion present: 2 points for less than 5 cm, 4 points for less than 10 cm, 8 points for more than 10 cm; (4) lesions clearly separated by normal skin in each region: 0 points for 'yes', 6 points for 'no'. Information about the age of onset, the age of first diagnosis, body mass index (BMI), age, smoking habits, Sartorius score and locations involved was collected. Correlation analysis was conducted between the Sartorius score and BMI in all patients, and the Sartorius score and BMI in both sexes. The correlation between disease severity and duration was also evaluated. 
Results

70
.4% of the patients were female and 29.6% were male. The mean age at onset of the disease was 18.1 ± 5.99 years. A later age of onset was detected in males (22.12 years), showing a statistically significant difference compared to females (16.52 years) (p = 0.01).
The mean age at first diagnosis by the physician was 21.77 ± 6.6 years. A later age of diagnosis was detected in males (26.12 years), compared to females (20.12 years) (p = 0.01).
In the population of the Italian Registry for Hidradenitis Suppurativa (IRHS) [4] , HS seems to arise less early in life (33.4 ± 13.0 years) and is diagnosed with a bigger delay (28.2 ± 11.8 years). Our sample shows a statistically significant variation (p < 0.0001) in the age of onset in comparison with the data of the Italian registry. This data may correlate with a higher percentage of overweight and obesity in childhood in our sample. Interestingly, HS patients presented a higher BMI and HOMA-IR. The BMI is defined as the body weight divided by the square of the body height, and is universally expressed in units of kg/ m 2 , resulting from weight in kilograms and height in meters. BMI is used to categorize people as underweight, normal weight, overweight, or obese. Commonly accepted BMI ranges are underweight: under 18.5; normal weight: 18.5-25; overweight: 25-30; obese: over 30. In our sample, the BMI was 28.79 ± 6.03 versus 26.3 ± 5.5 of the IRHS population. 81% of our patients had a BMI higher than 25 versus 51.5% of the IRHS patients.
The severity of the disease was calculated by Sartorius score and a mean Sartorius score of 50.26 ± 21.75 was registered. The main affected locations at baseline were axillae (66.6%), groin/genitals (40.7%), buttocks (14.8%), trunk (3.7%) and submammary region (18.6%), while Italian national data describes a Sartorius score of 78.4 ± 66.1 with the following distribution: groin/genitals (44.1%), axillae (34.7%), buttocks (10.2%) and trunk (9.0%). The severity of the disease, measured by the Sartorius score, correlates positively with BMI. A statistically significant positive correlation between the severity (Sartorius score) and the duration of the disease has been demonstrated (p = 0.025) ( fig. 1 ).
In our sample approximately 51.8% of the patients were current smokers, with a significantly higher percentage compared to the Italian population [5] . The most frequently reported comorbidities were acne (7.9%), obesity (5.1%), diabetes (4.2%) and thyroid diseases (3.6%). The data is similar to the data of the Italian registry.
Discussion and Conclusion
The early onset of HS in our region and its association with diabetes are not surprising, as the Campania region faces an overweight/obesity epidemic affecting both children and adults, with the highest prevalence compared to other regions of Italy and Europe. According to the 2014 annual report of the National Observatory of Health in Italian Regions, among the adult population of the region Campania, 10.3% are affected by obesity and 41.6% are in an overweight condition. Moreover, in our region, the prevalence of obesity among children and adolescents is among the highest in Europe. The high prevalence of obesity in the pediatric population could possibly explain why HS arises earlier in Campania with respect to the rest of Italy: 38.9% of the population aged between 6 and 17 is overweight compared to 26.5% of Italy [5] . The epidemic overweight/obesity in our region makes South Italy, particularly the Campania region, a privileged perspective to understand the correlation between HS, overweight/obesity and related conditions, such as insulin resistance, diabetes and metabolic syndrome. Over recent years, several authors have tried to explore the link between obesity, metabolic syndrome and HS. Nowadays, overweight/obesity are considered to have a leading role in the pathogenesis of several diseases. Regarding HS, overweight/obesity seem to play a role on multiple aspects. First, overweight/obese individuals have more and larger skin folds, whereby skin-skin contact occurs, enhancing mechanical friction. Mechanical friction contributes to HS development by promoting follicular occlusion and by triggering rupture of dilated follicles in a genetically susceptible individual. The higher than usual skin temperature and humid microclimate in skin folds favor bacterial growth. Bacterial infection has long been suspected to play a secondary role in the pathogenesis of HS, as the bacterial colonization leads to a series of pathogen-associated molecular pathways, which may contribute to perpetuating and exacerbating local inflammation [6] . Third, obesity causes a low-grade, subacute, systemic inflammatory state. This inflammatory state produces increased circulating levels of pro-inflammatory cytokines, such as TNF-α. TNF-α is a pro-inflammatory cytokine that plays an important role in the control of lipid metabolism and interferes with the signaling of insulin, whose circulating levels are increased with obesity and decreased with weight loss. An increase in TNF-α in skin lesions of patients with HS has been demonstrated and suggests a key role of this cytokine in the pathogenesis of HS [7] .
In 2008, Revuz et al. [8] demonstrated a significant association between BMI and HS: the risk of developing HS increased by 1.12 for each increase of 1 BMI unit. When divided into BMI categories of normal weight, overweight and obese, obese patients had more severe HS than overweight patients, and overweight patients had more severe HS than normal-weight patients. Kromann et al. [9] investigated the effect of a substantial weight loss on disease severity as assessed by flares and number of involved regions. Patients were given a retrospective questionnaire more than 2 years after bariatric surgery to collect data on pre-and postsurgery HS symptoms and disease severity. The number of patients reporting HS symptoms after weight loss decreased by 35% and the mean number of involved sites was reduced from 1.93 to 1.22 following weight loss. Thomas et al. [10] and Boer [11] reported some cases which showed rapid improvement of longstanding treatment-refractory HS following bariatric surgical intervention and subsequent dramatic weight loss.
In 2012, Sabat et al. [12] showed for the first time that HS patients have a high prevalence of the metabolic syndrome. From then on, three more teams of scientists have confirmed these findings suggesting the importance of taking into account that HS patients may have one or more undiagnosed components of the metabolic syndrome despite their young age, and highlighting the need of an appropriate targeted screening. Although robust evidence is still lacking, treatment of HS and suppression of systemic inflammation could help reduce the incidence and severity of comorbidities. Anyway, early detection and treatment of these morbidities in patients with HS may prevent late complications, particularly cardiovascular disease. Lifestyle modifications, including weight loss and smoking cessation, might be necessary not only to decrease the severity of HS, but also to reduce the risk of arising of these comorbidities.
Our observations suggest that, like BMI, also HOMA-IR and insulin secretion during oral glucose tolerance test correlate with HS severity. A recent paper published by our team has also demonstrated that mammalian target of rapamycin (mTOR) gene expression is increased in lesional as well as nonlesional skin of HS patients and this is statistically correlated with the severity of HS. Recent studies have established that increased activity of mTOR may lead to abnormal lipid metabolism and diabetes progression.
In conclusion, HS is burdened with numerous metabolic complications. Early detection and timely intervention have the potential to reduce HS complications. This may have implications for quality of life and health care costs. Unfortunately, the delay in diagnosis is frequent not only in South Italy, but all around the world: in a study conducted in 29 medical centers of 24 countries of all continents, the average diagnostic delay was 7.2 years [13] . Our data could be a very important tool to underline that patients affected by HS could obtain a correct diagnosis with much less delay with particular attention to metabolic alterations in adolescence. Their clinical management would be entrusted by multidisciplinary teams (dermatologist/endocrinologist/plastic surgeon) at an earlier time to ensure the best possible course of this disease.
